Teachers play an important role in creating a classroom climate that fosters students' learning and social-emotional wellbeing. However, teaching can be stressful. Multiple sources of stress, including time demands, workload, disruptive student behavior, and organizational factors, have been cited.
INTRODUCTION
neuroticism. In occupational studies, personality variables, such as neuroticism, extraversion, and conscientiousness, have been identified as predictors of stress in teachers. 4, 5, 15 However, no study has been found that analyzes the relationship between psychobiological theory of personality and perceived stress.
Self-efficacy is an individual's belief in his or her ability to organize and execute the courses of action required to produce particular outcomes. 16 In the education field, a teacher's sense of efficacy refers to the beliefs that the teacher holds regarding his or her capacity to achieve desired instructional outcomes. 17 Self-efficacy determines the cognitive appraisal of stressful situations, 16 and both epidemiological and laboratory studies have shown that highly self-efficacious individuals perceive stressful situations as more challenging than stressful. 18, 19 Self-efficacy reportedly plays an important role in decreasing stress levels among teachers. [6] [7] [8] According to transactional theory of stress and coping, 20 an individual's reaction to the stress is mediated by the person's appraisal of the environment and the process of coping with a stressful event. Appraisals of the stressor and coping behavior are influenced by personal characteristics such as personality, perceived control, and sense of efficacy. Based on this theory, we considered not only the possibility that personality predicts perceived stress, but also the possibility that the effect of personality on the perceived stress is mediated through the effect of personality on sense of efficacy.
Although both the association between personality and perceived stress and between teachers' sense of efficacy and perceived stress have been confirmed in previous studies, the role of teachers' sense of efficacy as a mediator between their personalities and perceived stress has not been examined. This study thus examines the psychobiological theory of personality in terms of its interrelations with teachers' sense of efficacy and perceived stress. In addition to the mere correlations among the variables, this study will examine whether a mediation effect (personality→sense of efficacy→perceived stress) exists to gain more insight into possible mechanisms in the development of teachers' stress and protective factors. The study is guided by the assumption that personality constitutes a resource factor and that sense of efficacy may operate as mediator between psychobiological theory of personality and perceived stress.
METHODS

Participants
A total of 190 teachers working in elementary (n=67), middle (n=38), and high (n=22) schools located in Seoul, South Korea, who participated in a camp that aimed to assess the mental health of teachers, were recruited for the study. The participants volunteered. Three tools were used for data collection: the TCI, the Teachers' Sense of Self-Efficacy Scale (TSES), and the Perceived Stress Scale (PSS). Before these tools were distributed to the participants for completion, the researchers explained the objectives of the study to the participants to ensure reliable data. The study was approved by the institutional review board (IRB) for human subjects at the Seoul National Hospital. Participants were included in the analyses for this study only if they completed all items of the TCI, the TSES, and the PSS. Fifty three study subjects were excluded because of missing data, leaving a total of 137 subjects (25 males, 112 females) in the analysis.
Measurements
The Temperament and Character Inventory
The TCI consists of 240 true-or-false questions, 12 and validity and reliability studies of the Korean version have been performed. 21 Cloninger's model examines the temperament dimension by 4 scales: novelty seeking, harm avoidance, reward dependence, and persistence. It also examines the character dimension by 3 scales: self-directedness, cooperativeness, and self-transcendence.
The Teachers' Sense of Efficacy Scale
The TSES 22 was translated into Korean and adapted for this context. 23 This scale consists of three dimensions: instructional strategies (e.g., How much can you do to adjust your lessons to the proper level for individual students?), classroom management (e.g., How much can you do to control disruptive behavior in the classroom?), and student engagement (e.g., How much can you do to get students to believe they can do well in schoolwork?). The Cronbach's alpha reliabilities for the subscales were 0.85 for instructional strategies, 0.75 for classroom management, and 0.86 for student engagement. The 9-point scale in the original version of the TSES was converted into a 5-point Likert-type scale in this study (1=not at all; 5=a great deal).
The Perceived Stress Scale
The PSS was designed to measure the degree to which situations in one's life are appraised as stressful. 24 The 5-point Likert-type scale consists of 10 items that assess the respondents' perceptions of stressful experiences by asking them to rate the frequency of their feelings and thoughts related to events and situations that have occurred over the previous month. Validity and reliability studies of the Korean version have been performed.
Statistical analysis
Pearson correlation analysis was conducted to assess the inter-relationships among continuous variables using SPSS (version 21.0; SPSS Inc., Chicago, IL, USA). We used the AMOS (version 19.0; SPSS Inc., Chicago, IL, USA) to conduct path analyses. The TCI subscale scores-which were significantly correlated with the PSS scores-the TSS scores, and the PSS scores were included in the path model. Statistical significance was considered at p<0.05.
RESULTS
One hundred thirty-seven teachers (25 males and 112 females) participated in this study. Their ages ranged as follows: 4 (2.9%) were in their 20s; 14 (10.2%) were in their 30s; 31 (22.6%) were in their 40s; 76 (55.5%) were in their 50s; and 12 (8.8%) were in their 60s ( Table 1) .
The TSES was negatively correlated with harm avoidance (r=-0.20, p=0.017) and positively correlated with persistence (r=0.35, p<0.001), self-directedness (r=0.25, p=0.004), cooperativeness (r=0.23, p=0.007), and self-transcendence (r=0.21, p=0.013). Perceived stress was positively correlated with harm avoidance (r=0.41, p<0.001) and negatively correlated with persistence (r=-0.18, p=0.034) and self-directedness (r=-0.52, p<0.001). After Bonferroni correction [p<0.007 (=0.05/7 TCI subscales)], most correlations remained significant, except for the correlations between the TSES scores and the harm avoidance scores and those between the PSS scores and the persistence scores (Table 2) .
To investigate direct and indirect effects of personality variables on perceived stress, the harm avoidance, persistence, and self-directedness scores, which were significantly correlated with the PSS scores, were included in the path model with the TSES and PSS scores. The path analysis showed that harm avoidance directly predicted perceived stress (β=0.37, 95% CI=0.21-0.53, p=0.002), and self-directedness and persistence predicted one's sense of efficacy (β=0.18, 95% CI= 0.01-0.39, p=0.05 and β=0.31, 95% CI=0.10-0.47, p=0.003), which predicted perceived stress (β=-0.21, 95% CI=-0.39 to -0.02, p=0.030) (Figure 1 ). 
DISCUSSION
The primary goal of this study was to investigate the relationship among teachers' personality factors on the TCI, their sense of efficacy, and their perceived stress. The correlation analysis revealed that two temperament domains (harm avoidance and persistence) and three character domains (self-directedness, cooperativeness, and self-transcendence) were linked with teachers' sense of efficacy. Regarding perceived stress, higher harm avoidance directly predicted higher perceived stress, and lower persistence and self-directedness indirectly predicted higher perceived stress via the mediation of a lower sense of efficacy.
The observed correlations between teachers' temperament/character and their self-efficacy are consistent with previous research by Poulou, 26 which highlighted the importance of teachers' personalities, capabilities, and motivations as potential sources of teaching efficacy. In this study, teachers' self-efficacy was negatively correlated with harm avoidance, a personality trait characterized by excessive worrying, pessimism, and fearfulness, and positively correlated with persistence (perseverance in spite of frustration), self-directedness (self-determinism/internal locus of control), cooperativeness (agreeableness), and self-transcendence (the experience of spiritual aspects of the self).
The association between specific personality dimensions on the TCI (harm avoidance, persistence, and self-directedness) and perceived stress is comparable with those found in previous studies that used the NEO-PI. In studies using the NEO-PI, personality variables, such as neuroticism, extraversion, and conscientiousness, have been identified as important predictors of stress in teachers. 4, 5, 15 Harm avoidance has shown strong positive association with neuroticism and inverse association with extraversion. Persistence has a positive association with conscientiousness. Self-directedness has a strong negative association with neuroticism and a positive association with conscientiousness. 27 In this respect, the findings from this study are consistent with those from previous studies that considered neuroticism, extraversion, and conscientiousness as potential predictors of teachers' stress. 4, 5, 15 Personality variables on the TCI not only had direct effects on perceived stress but also had indirect effects on perceived stress through teachers' sense of efficacy. Such a mediating effect of self-efficacy on the association between the personality and perceived stress was found in a previous population study. 28 In a population-based study conducted in Denmark, negative associations were found between perceived stress and extroversion, conscientiousness, agreeableness, and openness whilst neuroticism had a positive association, and all associations between Big Five personality dimensions and stress were mediated by general self-efficacy. 28 Our result was also comparable to the previous research in the Chinese unemployed population, in which self-efficacy partially mediated the relationship between Big Five personality and depressive symptoms. 29 In the present study, teachers' sense of efficacy was found to mediate the relationship between persistence/selfdirectedness and perceived stress. Teachers who have higher persistence/self-directedness scores may have high self-efficacy, which in turn could lead to lower levels of perceived stress. These findings suggest that interventions that focus on teachers' personalities and self-efficacy might the best approach to reduce teachers' perceived stress and to prevent burnout. It is possible to modify the stress perceptions of teachers who have higher harm avoidance scores by increasing awareness of maladaptive cognition and teachers who have lower persistence and self-directedness scores using by training coping self-efficacy.
The limitations of this study include its cross-sectional study design, which renders it unable to identify causal relationships among an individual's personality, sense of efficacy, and perceived stress. Additionally, factors such as motivation and organizational factors might not be accounted for in this study, and these factors might co-vary with personality and sense of efficacy and be true pathways to stress. Therefore, future prospective studies that consider a variety of covariates are needed to further clarify the causal relationships between personality, self-efficacy, and perceived stress among teachers.
Conclusions
The results of the present study indicate that harm avoidance might be associated with stress-proneness, while persistence, self-directedness, and sense of efficacy might act as protective resources against stress in Korean teachers. These findings suggest that interventions that focus on both individuals' personalities and self-efficacy may successfully re- 
